This research seeks to determine the relationship between students' critical thinking disposition and their learning while engaging in a business simulation at a UK higher education institution (HEI). The research informs educators making decisions about the use of simulations as to the value of considering critical thinking dispositions. Previous research has found that simulations are an effective way for students to engage actively in learning, bridging the gap between theory and practice. It has also been found that such simulations can develop students' critical thinking skills. However, hitherto no research has been undertaken into the role that existing critical thinking disposition has on the learning of students, as measured by the degree to which students perceived that they met the module's intended learning outcomes. This research offers insights into the role and importance of critical thinking disposition and its component dimensions and how this impacts student learning. The results indicate that the level of critical thinking disposition is positively related to the students' learning. The implications of the research suggest educators should target business simulations at specific cohorts of students. The relative importance of the critical thinking disposition constructs and the practical educational implications of these findings are discussed.
The UF-EMI instrument has been used to investigate critical thinking disposition across a wide range of academic study, including emotional intelligence (Stedman and Andenoro, 2007) , the development of study programs (Lamm et al., 2011) , and problem solving (Friedel et al., 2008) . It will be adopted in this research and consists of 26 items based on three constructs, namely, engagement, cognitive maturity, and innovativeness. The three dimensions (constructs) of critical thinking disposition are described (Irani et al., 2007; Ricketts and Rudd, 2004) below.
Engagement is the predisposition to look for and anticipate situations that require reasoning, the use of reasoning skills, and confidence in one's belief to reason, solve problems, and make decisions.
Engagement results in a desire to use reasoning and communicate the reasoning process used to come to a decision (Irani et al., 2007) .
Cognitive maturity is the predisposition to be aware of the complexity of problems, open to the viewpoints of others, aware of predispositions and biases of one self and others, and to consider these factors objectively before making decisions. Cognitive maturity results in an acceptance that problems are often more complex than they may first seem and as such there may be more than one appropriate solution.
Innovativeness is the predisposition to seek out new knowledge, be intellectually curious, and seek out the truth. Individuals displaying innovativeness want to know more about their profession, their life and the world around them, even if this is at odds with their own beliefs and opinions. They are constantly seeking new knowledge (Irani et al., 2007; Ricketts and Rudd, 2004) .
Business Simulations in Higher Education
The development of critical thinking skills is high on the agenda for HE establishments (Stassen et al., 2011; Roth 2010: Kovalik and Kovalik, 2007; Halpern, 1998) , and educators' teaching methods need to be adapted carefully to build on the students' current critical thinking skills in order to develop them The impact of critical thinking disposition on learning using business simulations. The International Journal of Management Education, 13(2), 119-12 http://dx.doi. org/10.1016/j.ijme.2015.01.002 7. 4 further. Educators increasingly use virtual learning environments as a way to communicate effectively with students. Morris and Chikwa (2013) found that students who utilized e-learning to supplement their classroom-based studies experienced increased academic performance. The use of computer simulations provides an e-learning medium for active engagement and the utilization of critical thinking skills in a risk-free environment. Business simulation games are a form of computer simulation that have become increasingly popular for business studies in higher education establishments, enabling educators to provide a bridge between theory and practice via active engagement.
Computer-based simulations aim to provide an operating representation of the central features of reality (Guetzkow, 1963) by imitating a system, entity, process, or phenomenon (Lean et al., 2006) . The use of simulations as an educational tool has grown considerably over the last forty years. Encouraged by the widespread availability of computers and the Internet, they have become an important part in business education (Faria et al., 2009) . Increases in computer power, availability, and graphic capability have all played a part in this rapid development (Kirriemuir, 2002; Neps et al., 1997) and the increase in the sophistication of computer technology has now enabled the simulation of realistic situations in computer programs (Martin and McEvoy, 2003) .
A business computer simulation is, in essence, a model or software program that requires participants to make business decisions. The most popular business computer simulations used in business and management education are gaming simulations (Adobor and Daneshfar, 2006) . Computer simulations have been classified in several ways, including on the basis of their use, e.g., gaming, training and modelling (Lean et al., 2002) or on the underlying model of the simulation, i.e., discrete, continuous, or combined event (Feinstein et al., 2002) .
Simulations can play a role in two areas of development. Firstly, they can provide a teaching framework in which participants make decisions to achieve their final goal, taking into consideration how the other participants' decisions will affect their own choices (Lainema and Nurmi, 2006 ). An individual's cognitive style, referring to the different but consistent way in which an individual perceives, thinks, solves problems, and relates to others (Witkin et al., 1977; Armstrong and Hird, 2009) , has been shown to have in impact on decision styles (Taggart et al., 1985) and task orientations (Foxall et al., 1990) . In addition, it has been argued that cognitive style influences adaptive behaviour and level of risk taking and conflict (Kirton, 1984) . The impact of critical thinking disposition on learning using business simulations. The International Journal of Management Education, 13(2), 119-12 http://dx.doi.org/10.1016/j.ijme.2015.01.002 7.
5 Secondly, the simulation process can reinforce learning through feedback after the results are obtained and the students' decisions discussed, allowing participants to reflect on and improve their strategies after the simulation experience (Arellano et al., 2001 ). The first area provides a simulation bridge between theory and practice, which allows students the opportunity to gain experience through engagement and learning through the actions they take and their consequences. The second area provides an opportunity for reflection and the development of reasoning and critical thinking skills.
Approximately one third of matriculated undergraduate business school students have experienced a simulation as part of their learning experience (Jackson, 2014) . The reported benefits of business simulations include increased motivation (Fripp, 1997) , experiential learning (Adobor and Daneshfar, 2006; Feinstein et al., 2002) , integration of diverse student populations (Piercy and Caldwell, 2011 ) the development of critical thinking skills (Springer and Borthick, 2004; Martin and McEvoy, 2003; Doyle and Brown, 2000) , a risk free environment (Fripp, 1997) , a simplified real world (Doyle and Brown, 2000) , the development of team working skills (King and Newman, 2009) , and the acquisition of time management skills (Doyle and Brown, 2000) . Business simulations allow students to make strategic decisions based on their theoretical knowledge in a safe environment (Adobor and Daneshfar, 2006) . Despite a wide consensus over what pedagogic advantages simulations can provide (e.g. Faria & Wellington, 2004; Lean et al., 2006) , research into the barriers to the introduction of gaming simulations into business schools has highlighted a number of concerns expressed by educators. These include the resources required (both in capital expenditure and ongoing administrative and technical costs), a lack of fit with courses being taught, a lack of information regarding simulations, a preference for alternative pedagogic approaches, and the amount of class time required (Faria and Wellington, 2004) .
The reported shortcomings of computer business simulations include the lack of suitability for gaining theoretical knowledge (Whiteley and Faria, 1989) , the requirement for other traditional teaching required in combination (Doyle and Brown, 2000) , the risk that an oversimplified or unrealistic simulation may result in some participants 'switching off' (Adobor and Daneshfar, 2006; Curry and Moutinho, 1992) , team conflict and freeloading of some participants (Adobor and Daneshfar, 2006; Jehn and Mannix ,2001 ), a lack of flexibility (Morgan 2009) , and a lack of effectiveness in general (Anderson and Lawton, 2009 ).
While some argue that the potential complexity of computer-based simulations could be a shortcoming (Anderson and Lawton, 2009; Lean et al., 2006) , students are increasingly comfortable with many The impact of critical thinking disposition on learning using business simulations. 6 aspects of e-learning systems. E-learning systems in general are now a common part of the higher education experience and often viewed positively by students, which results in increasing use (Ituma, 2011; Ogba, Saul and Coated, 2011) . In addition, Pryjmachuk et al. (2012) have shown that introducing students to e-learning via study skills courses can increase student comfort with the concept, leading to fewer obstacles to including computer simulations as part of study.
Simulations and Intended Learning Outcomes
Intended learning outcomes (ILOs) predict what students will gain as a result of successful learning. The importance of ensuring that simulations are aligned with the achievement of ILOs is highlighted widely in the literature (Moizer et al., 2009 , Ellington, 2004 Feinstein et al., 2002) . Feinstein et al. (2002) concludes that computer simulations are "not an educational panacea", and the choice of teaching format should be chosen with the teaching objectives and learning outcomes in mind. The literature further stresses that consideration should be paid to the suitability, maturity, and experience of the student cohort for whom the simulation is being considered (Moizer et al., 2009; Sutcliffe, 2002) .
Considerations may include: computer skills required for the simulation, the background theoretical knowledge required to complete the simulation, and the complexity of the simulation. Greater complexity may enable a more realistic simulation, but it may also reduce the ability of students to learn if they are overwhelmed by it (Moizer et al., 2009; Dempsey et al., 2002) . Control-value theory suggests that students will be more motivated to engage with a learning activity if they perceive it as an appropriate challenge for their skill level, such that they have some level of control over the outcome of the activity (Cordova and Lepper, 1996; Pekrun et al., 2010) .
Overall, business simulations can provide a valuable tool to supplement the more traditional methods of teaching (Avramenko, 2012; Anderson and Lawton, 2009; Lean et al., 2006; Doyle and Brown, 2000) .
They provide the opportunity to develop higher order thinking skills (Springer and Borthwick, 2004) through the development of critical and strategic thinking skills (Doyle and Brown, 2000; Lane, 1995) and generate insights in a risk free environment (Fripp, 1997) . As such, they can be particularly useful for integrative courses (Moizer et al., 2009; Sutcliffe, 2002) and for teaching general management skills (Adobor and Daneshfar, 2006) . The impact of critical thinking disposition on learning using business simulations. 7 This research will use the UF-EMI instrument to investigate the impact of the critical thinking disposition of individual students on the benefits to learning obtained from the simulation as measured by the degree to which the ILOs were met.
Research Questions
This research aims to determine whether learning through business simulations is affected by students' critical thinking disposition. Existing literature has highlighted the fact that educators should consider the experience and knowledge of their students and the complexity of the activity when using simulations to achieve ILOs. This research will examine whether educators when making decisions regarding the use of simulations should also consider critical thinking dispositions. The research will measure learning by the degree to which students perceived that they met the ILOs of the module. If the success of business simulations in meeting the ILOs is independent of critical thinking disposition, it is likely that business simulations can be used successfully across a wide range of students. Conversely, if those students with lower critical thinking disposition less successfully meet the ILOs, then it may be more important and appropriate to target specific business simulations at specific cohorts of students.
In addition, this research will seek to investigate the relative importance of the constructs within the critical thinking disposition measurement instrument, namely engagement, cognitive maturity and innovativeness, on the perceptions of the students in meeting the ILOs.
The research questions that this research seeks to answer are as follows:
What is the impact of students' critical thinking dispositions on student learning during business simulations?
What is the relative importance of the individual critical thinking disposition dimensions in students' success in meeting ILOs?
From the above research question, the following hypothesis has been produced.
H1. Business students with greater critical thinking dispositions achieve better learning outcomes from business simulations. The impact of critical thinking disposition on learning using business simulations. The International Journal of Management Education, 13(2), 119-12 http://dx.doi.org/10.1016/j.ijme.2015.01.002 7.
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Methodology
The sample consisted of 173 final year students who undertook a change management simulation as part of a module entitled 'Enhancing Organizations' at a British higher education institute (HEI). The module was run within the university's business school and all the students enrolled were undertaking a business-related major. Adopting a sampling frame consisting of students within one department, at the same level and year of study, and at the same HEI, should help to minimize the potential for wide variations in student motivation and academic abilities. The students were taught in five classes with the support of one instructor. Teams of approximately four students were required to introduce changes into the operations of the simulated organization to make and design products which were more green and environmentally friendly and to address environmental waste issues. Success was measured by each group's ability to achieve the greatest number of adopters of the change agenda within the organization, using the fewest resources to do so. Learning was based on action during the simulation and reflection on action after the simulation period. The simulation was undertaken across two weekly three hour sessions, each of which was followed by an instructor-led three hour reflective debrief.
Structured approaches to the reflective stages can enhance the active interpretation of experience (Platzer et al 1997; Mezirow, 1990) . Reflective debriefing is the point at which students analyze and uncover what they have learned through the simulation and thus is a crucial part of the learning process for students (Arellano et al., 2001; Cannice, 2014) .
Data was collected through a self-administered Likert-style questionnaire that was distributed to all students upon completion of the simulation. Respondents were encouraged to consider the full range of the answer scales when completing the questionnaire, both verbally and within the printed instructions on the front page of the questionnaire. Completion of the forty-question questionnaire was voluntary and a total of 173 completed questionnaires were returned, representing a questionnaire completion rate of 65.8 percent. The questionnaire consisted of three parts: the respondents' demographics, an assessment of the degree to which the respondents perceive they met the ILOs through the simulation, and questions designed to measure the respondents' critical thinking disposition.
Measurement Scales
The respondents' critical thinking disposition was measured by the UF-EMI instrument (Irani et al., 2007) , developed to measure the critical thinking disposition of students. The measurement instrument contains eleven questions to measure the engagement construct, eight questions to measure the The impact of critical thinking disposition on learning using business simulations. The International Journal of Management Education, 13(2), 119-12 http://dx.doi.org/10.1016/j.ijme.2015.01.002 7.
9 cognitive maturity construct, and seven questions to measure the innovativeness construct. The overall critical thinking disposition score can then be calculated by summing the three construct scores, or the individual constructs can be tested (Irani et al., 2007; Ricketts and Rudd, 2004) . This measurement instrument was selected as it has been used widely in higher education populations (e.g. Friedel et al., 2008; Lamm et al., 2011; Stedman and Andenoro, 2007; Ricketts and Rudd, 2004) , and has previously been determined as reliable and valid (Lamm et al., 2011; Stedman and Andenoro, 2007; Ricketts and Rudd, 2004) .
The business simulation was designed to bridge the gap between management theory and practice, while simultaneously developing their critical thinking and reasoning skills. The ILOs for the simulation are based on this intent. The students were asked on a scale of 1-5 how much they thought, 'The simulation has enabled me to' achieve each of the ILOs. The six ILO outcome questions for the simulation can be found in Table One . 
Data Analysis and Results
In the first stage of the data analysis, the critical thinking disposition data produced from the UF-EMI measurement instrument was subjected to principle component analysis. This was conducted in order to help validate the measurement instruments in the field of UK higher education.
A principal component analysis with Varimax rotation was conducted on the data collected. In order to obtain clear factor structures, only items with a minimum loading of .4 were retained. From this, factor scores were then created around the emergent factors encompassing the latent variables for each of the critical thinking disposition dimensions identified. The impact of critical thinking disposition on learning using business simulations. The International Journal of Management Education, 13(2), 119-12 http://dx.doi.org/10.1016/j.ijme.2015.01.002 7.
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The emergent critical thinking disposition dimension factor scores were then added together to create the overall critical thinking disposition score for each participant. The responses to the questions measuring the six ILOs were also added together to create an overall ILO score.
Finally, the overall critical thinking disposition score and the individual critical thinking disposition dimension score were correlated and regressed against the overall ILO score to test whether the overall critical thinking score and the individual critical thinking disposition scores could predict the ILO score.
Factor Analysis of Critical Thinking Disposition
A KMO test was conducted and produced a measure of .853, confirming that the data sample was suitable for principle component analysis 1 . Scale purification and item reduction, which was based on the removal of items demonstrating factor loadings below .4, produced (through the principle component analysis process) three subscales based on 25 items with significant factor loadings (see Table Two and Three). All of the original UF-EMI questions were correlated at the .4 level except 'I keep on working on things until I get them right.' The three-factor structure accounted for 43.24 percent of the variance. The resultant emergent factors percent) were in line with the work of Irani et al. (2007) , which helped to demonstrate validity of the measurement instrument in the UK higher education setting.
The Cronbach Alpha score measures the internal consistency of the answers given to scale questions and provides evidence for the reliability of the scales. The scores for each individual factor that emerged from the principle component analysis are contained within (Hutcheson and Sofroniou, 1999) .
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Cronbach Alpha score greater than .7, indicating that the internal consistency for all of the factors to be tested is acceptable 2 .
The rotated factor structure for the critical thinking dispositions is presented in Table Three. 2 Cronbach Alpha scores of greater than 0.7 are generally regarded as satisfactory in terms of internal validity (Bland and Altman, 1997) . According to Sekaran (2003) , reliabilities less than 0.6 are considered poor, those in the 0.7 range acceptable, and those over 0.8 good.
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Regression and Correlation Analysis
The Impact of Overall Critical Thinking Disposition
Correlation analysis between the overall critical thinking disposition score developed and the ILO score was undertaken. The analysis indicated there was a significant correlation between the two variables at a 99 percent confidence level. Regression analysis was then undertaken between the two variables, the results of which can be found in Table Four . The results indicate that there was a significant positive relationship between the overall critical thinking disposition of the respondents and their ILO score at a 95 percent confidence level. The overall critical thinking disposition score is able to explain 25.6 percent (R 2 ) of the variance within the ILO score.
The Impact of the Individual Critical Thinking Dimensions
Further analysis was undertaken to determine which dimensions within the critical thinking disposition were most influential in predicting the ILO score. Correlation analysis was undertaken between the individual critical thinking disposition dimensions to determine if any of the individual dimensions were significantly correlated to the ILO score. It was determined that that both the Engagement Factor Score and the Cognitive Maturity Factor Scores were correlated with the ILO score at a 99 percent confidence level (see table 5 ). Accordingly, these two dimensions were taken forward for regression analysis. The
Innovation dimension was found not to be statistically correlated with the ILO score at a 99 or 95 percent confidence level. The impact of critical thinking disposition on learning using business simulations. The International Journal of Management Education, 13(2), 119-12 http://dx.doi.org/10.1016/j.ijme.2015.01.002 7.
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Scores as independent variables and the ILO score as the dependent variable produced two models as shown in Table 6 . 
Discussion and Conclusion
The results of this research indicate that an increase in the critical thinking disposition, as measured by the UF-EMI measure instrument, was able to predict an increase in the ILO score. The results support the hypothesis that students with greater critical thinking dispositions achieve better learning outcomes The impact of critical thinking disposition on learning using business simulations. The International Journal of Management Education, 13(2), 119-12 http://dx.doi.org/10.1016 Education, 13(2), 119-12 http://dx.doi.org/10. /j.ijme.2015 15 from business simulations. It is widely acknowledged that the content of the simulation should be suitable for the student cohort in terms of experience, knowledge, and complexity (Moizer et al 2009 , Sutcliffe, 2002 , for the students to benefit the most from the simulation and achieve the required ILOs.
This research suggests that critical thinking disposition should also be considered. The existing literature suggests that critical thinking skills can be developed and that business simulations can play a part in developing these skills (Springer and Borthick, 2004; Martin and McEvoy, 2003; Doyle and Brown, 2000) .
It is also widely accepted that, in developing critical thinking skills, critical thinking disposition can be improved, although the process may take longer (Tishman and Andrade, 1996) . Indeed, it has been argued that critical thinking disposition is reinforced with the development of critical thinking skills (Facione et al., 1995) . This argument suggests that the progressive use of simulations at an appropriate level (where students have a sufficient level of existing knowledge and critical thinking skills) may help to further develop not only the critical thinking skills of students further but, over time, may also develop their critical thinking dispositions.
Upon analysis, it was found that the Engagement dimension was the most influential critical thinking disposition dimension in students' level of success at achieving the ILOs. Engagement is the disposition to use reasoning skills, solve problems, make decisions and communicate the rational thereto (Irani et al., 2007) . The study's finding suggests that individuals who already exhibit good reasoning, problem solving, and decision making skills are in a better position to meet the ILOs from simulations.
The Engagement dimension was statistically supported by the Cognitive Maturity dimension in predicting an increase the ILO score. Cognitive maturity is the disposition to be aware of the complexity of problems, to be open to the viewpoints of others, to be aware of internal and external predispositions and biases, and to consider biases objectively before making decisions (Irani et al, 2007) .
The results of this research suggest that those students who are more open minded to the opinions and views of others and have a greater awareness of the complexity of problem solving are better able to learn from simulations.
These two findings highlight the importance and value of the discussion, evaluation, and feedback stages to the simulation process. Engagement and Cognitive Maturity can be actively encouraged through discussion, the exchange of viewpoints, analysis, a review of decision making, and reflection on how things could have been done better. All participants should be actively encouraged to take part, listen, contribute, and reflect. Research suggests that making sense of situations can be enhanced by The impact of critical thinking disposition on learning using business simulations. 16 structured approaches to reflection (Platzer et al., 1997) , giving individuals the opportunities to challenge existing beliefs and mind-sets and to come to a better understanding of what has taken place (Mezirow, 1990) . Encouragement of the development of these two dimensions will have a beneficial effect on the development of the critical thinking disposition.
The Innovation dimension was not found to be statistically related to the ILO scores achieved in this research. Innovativeness was defined as the disposition to be intellectually curious and to seek new knowledge (Irani et al., 2007) . Although innovation may play a part in critical thinking disposition, no association could be identified with the ILOs score in this research. The finding may be a result of innovation's focus on seeking out new knowledge, whereas, during the simulation, the required knowledge and information is given to students, and much of the learning benefit comes from the discussions, feedback and reflection at the end of the process. In short, this finding may be influenced by the specific requirements or demands that the simulation used in this research made on the individual students. Further research using different simulations may shed further light on this aspect.
It has been highlighted that the benefits from simulations can be maximized by discussions, analysis, feedback and revisiting the decision making process (Arellano et al., 2001 ), all of which could be considered to improve the depth of learning. These processes may well encourage and further develop critical thinking disposition and the component dimensions over time.
Limitations and Future Research
In common with all research, this project has limitations. The data collected for this project was based on a sample size of 173 participants undertaking one simulation exercise; however, the participants involved in the study had not previously undertaken a business simulation while studying their current degree program. Consequently, the participants all had equal exposure to business simulations and had similar levels of knowledge and experience of simulations while completing the simulation and questionnaire. Similarly, whilst the research only considered one-year group, the homogeneity of the group should ensure similar levels of business knowledge and university experience. Future research could be directed towards conducting similar research with larger sample sizes across different year groups to investigate the variation that the year and level of study might have on student learning during business simulations. It could be argued that the students' self-assessment of how the simulation met the ILOs may be less accurate than a formative or summative assessment result; however, such approaches have deficiencies which include the impact of potential external and unforeseen factors, whilst self-assessment allows individual respondents to take these potential factors into account when making their assessment. An interesting line of enquiry would be to test the critical thinking disposition of participants longitudinally over time after the same group of participants had undertaken a series of business simulations. Past research suggests that approaches to develop critical thinking skills (such as simulations) can also improve critical thinking disposition (Tishman and Andrade, 1996) , and that critical thinking disposition is mutually reinforced along with the development of critical thinking skills (Facione et al., 1995) . A study of this kind would not only provide evidence of this mutual reinforcement but would also provide useful information about the value of simulation formats.
